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I appreciate your prompt review and approval of our cooling tower’s Pre Demolition 
Survey Report. Attached please find the additional laboratory data needed to 
demonstrate that only naturally occurring radioisotopes are present in the infrastructure. 

The 707/776/777 staff shares DOE’S concerns that we must carefully distinguish 
between natural radioactivity and DOE - added radionuclides in wastes bound for local 
disposal. The general public need be confident that these determinations incorporate 
all necessary due diligence. 

Please contact Ted Hopkins at 303-966-7652 or Richard Lesser at 303-966-2298 if you 
* .̂ ... I 1  have any questions. 
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Sample I D :  082101 sample#9 b l d  703 Type : Unknown 

Batch ID: unknowns 
Acquisition Start: August 21, 2001 17:14:46 
Analysis Date: August 22, 2001 06:27:24 
Procedure: Po210 count 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum File: 00007211.0XS LiveTime: 43,200.00 

Calibrations: 
Energy = -1.083E+01 +2.813E+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: July 28, 2001 08:38:33 Std: TS4189 
Shape not Calibrated. 
Efficiency = 3.133E-01 _+ 4.187E-03 
Calibration Date: July 30, 2001 07:11:59 Std: TS4189b 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 If: 0.000 samp 

Aliquot Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keW 
1 ROI # 2 PO218 5556.4 6103.7 6067.9 3.3 
2 ROI # 3 PO214 6589.7 7877.5 7232.4 2.8 
3 ROI # 4 Po212 8394.4 8749.3 8571.4 2.8 
4 ROI # 4 Po2 10 2521.2 5333.5 5072.1 14.6 

ROI ANALYSIS RESULTS 

ROI ID 
ROI # 2 
ROI # 3 
ROI # 4 
ROI # 4 

NET COUNTS BKG/INTERF CPM ROI TYPE 
54.4 _+ 7.6 2.60 0.076 f 0.011 Unknown 
24.6 f 5.1 1.40 0.034 f 7.12E-03 Unknown 
21.0 _+ 4.6 0.00 0.029 _+ 6.36E-03 Unknown 

6,342.0 f 79.8 17.00 8.808 f 0.111 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT I VI T Y 

ROI # 2 Po218 1.000 0.241 f 0.034 
ROI # 3 Po2 14 1.000 0.109 _+ 0.023 
ROI # 4 Po212 1.000 0.093 rt 0.020 
ROI # 4 Po2 10 1.000 28.111 +_ 0.516 

(dpm/samp) 

Activity reported as of Au 2001 17:14:46 

(3 

ANALYSIS REVIEWED BY: 

%22-0! 
OZ 0 c - -  

520358 - 
APPROVED BY: 

MDA 

3.78E-02 
3.09E-02 
1.20E-02 
7.793-02 

( dpm ) 



F i l e ( 2 ) :  00007211.0XS Date: 21-Aug-2001 17:14:46 LT: 43,200.00 RT: 43 ,200 .81  
I D ( 2 ) :  082101 sample#9 bld 703 
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Sample ID: 082101 sample#9 bld 702 Type : unknown 

Batch ID: unknowns 
Acquisition Start: August 21, 2001 17:14:45 
Analysis Date: August 22, 2001 06:29:09 
Procedure: Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File: 00007210.OXS LiveTime: 43,200.00 

Calibrations: 
Energy ;= 4.873E+Ol +2.768E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: July 05, 2001 13:47:16 Std: TS4189b 
Shape not Calibrated. 
Efficiency = 3.157E-01 k 4.216E-03 
Calibration Date: July 05, 2001 15:46:51 Std: TS4189b 

External Recovery No Ext.Recovery 

Original. Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 
# NUCLIDE START END ( keV) (keV) 
1 ROI # 2 Po2 18 5556.4 6103.7 5828.9 2.8 
2 ROI # 3 Po2 14 6589.7 7877.5 7232.4 2.8 
3 ROI # 4 Po212 8394.4 8749.3 8735.5 5.5 
4 ROI # 4 Po2 10 2521.2 5333.1 5064.8 467.8 

ROI ANALYSIS RESULTS 

ROI ID 
ROT # 2 
ROI # 3 
ROI # 4 
ROI # 4 

NET COUNTS BKG/INTERF CPM ROI TYPE 
41.8 f 6.8 4.20 0.058 f 9.513-03 Unknown 
13.8 f 4.1 2.20 0.019 S 5.6315-03 Unknown 
37.2 f 6.2 0.80 0.052 f 8.583-03 Unknown 

6,691.8 f 81.9 15.20 9.294 2 0.114 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT 1 VI TY MDA 

ROI # 2 Po218 1.000 0.184 f 0.030 4.44E-02 
ROI # 3 Po2 14 1.000 0.061 5 0.018 3.54E-02 
ROT. # 4 Po212 1.000 0.164 2 0.027 2.61E-02 
ROI # 4 Po210 I. 000 29.436 k 0.533 7.376-02 

(dpm/samp) ( dpm 1 

Activity reported as of 21, 2001 17:14:45 

f 



File(1): 00007210.0XS Date: 21-Aug-2001 17:14:45 LT: 43,200.00 RT: 43,200.24 
I D ( 1 ) :  082101 sample#9 bld 702 
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Probability Plots 

Based on the distribution modeled here, there is no visual or 
statistical evidence of DOE-added materials. 

Probability Plots 

Data variable: B703 5713A I3781 roofs 

Number o f  observations: 1 5  
Number of values below minimum: 0 
Number of values above maximum: 0 

_________-------- 

The StatAdvisor -------------__ 
T h i s  procedure creates seven different types of probability plots 

to help you determine whether 8703 B713A 5781 roofs comes from a 
particular type of distribution. After examining these plots, you may 
fit a distribution to the data by selecting the Distribution Fitting 
procedure. 

Lognormal Probability Plot 

100 1000 

B703 B713A B781 roofs 

Uncensored Data - B703 B713A B781 roofs 

Goodness-of-Fit Tests for 8 7 0 3  B113A B781 roofs 

Chi-square Test 

Lower Upper Observed Expected 
Limit Limit Frequency Frequency Chi-square 

at or below 344.247 3 2 . 5 0  0 . 1 0  
344.241 362.327 3 2 . 5 0  0 . 1 0  
362.321 3 7 7 . 5 2 1  2 2 .50  0.10 
311.521 393.352 2 2 . 5 0  0 . 1 0  
393 .352 414.01  1 2 . 5 0  0 . 9 0  

above 414.01  4 2.50 0 . 9 0  

Chi-square = 2.20006 with 3 d.f. P-Value = 0.531933 

Estimated Kolmogorov statistic DPLUS = 0.136711 
Estimated Kolmogorov statistic DMINUS = 0.13489 
Estimated overall statistic DN = 0.136711 
Approximate P-Value = 0.941911 

EDF Statistic Value Modified Form P-Value 

............................................................................ 

............................................................................ 

___________________-____________________------------------------------------ 

..................................................................... 
Kolmogorov-Smirnov D 0 . 1 3 6 7 1 1  0 .549769 >=o . 1 0  
Kuiper V 0 . 2 7 1  601 1 . 1 1 0 8 4  >=o. 1 0  
Cramer-Von Mises W"2 0.0475864 0 .0251588 >=0.10 
Watson U"2 0.0469878 0 .0429398 >=o. 10 
Anderson-Darling A"2 0.359787 0 .359787 >=0.10 __-_-____-______________________________----------------------------- 
*Indicates that the P-Value has been compared to tables of critical values 
specially constructed for fitting the currently selected distribution. 
Other P-values are based on general tables and may be very conservative. 
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The StatAdvisor 

This pane shows the results of tests run to determine whether B703 
B713A I3781 roofs can be adequately modeled by a lognormal 
distribution. The chi-square test divides the range of B703 B713A 
B781 roofs into nonoverlapping intervals and compares the number of 
observations in each class to the number expected based on the fitted 
distribution. The Kolmogorov-Smirnov test computes the maximum 
distance between the cumulative distribution o f  B703 B113A B781 roofs 
and the CDF of the fitted lognormal distribution. In this case, the 
maximum distance is 0.136711. The other EDF statistics compare the 
empirical distribution function to the fitted CDF in different ways. 

Since the smallest P-value amongst the tests performed is greater 
than or equal to 0.10, we can not reject the idea that B703 B713A B781 
roofs comes from a lognormal distribution with 90% or higher 
confidence. 

Density Trace for B703 B7 13A B78 1 roofs 
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